RESULTS AND DISCUSSION
Paraguayan records. The first records of Sais rosalia from Paraguay 6 ) are two specimens from Refugio Biológico Mbaracayú, Department of Canindeyú, collected in March, 2004 (deposited in the CE-MTG/IB) (Figs. 2-3); another specimen was photographed and collected by the first author in a degraded forest patch in Hernandarias, Department of Alto Paraná, in December, 2011 (deposited in the MNHNPY) (Fig. 1) . The specimens from Paraguay agree perfectly with the holotype of S. r. brasiliensis Talbot, 1928, a subspecies originally described from the state of Mato Grosso, Brazil (Fig. 6) .
These are to date the southernmost records for Sais rosalia, a species generally regarded in the literature as "Amazonian", but also present in very restricted and local populations in the Atlantic interior forests, and intrusions of riparian forests within the Cerrado Biome. These records from Paraguay are not totally unexpected, as there are specimens collected on the left (east) banks of the Paraná River, in the border municipality of Guaíra, Paraná, Brazil; there is a single specimen caught in August, 1923, deposited The tributaries of the Paraná River and the Paraná River itself were extensively collected in the past and recently by the authors and other collectors, and no new specimens were caught in the state of Paraná until recently, when three specimens were collected in the municipality of Diamante do Norte, one in October, 2009 and two in January, 2011, and a larger series of 22 specimens was collected and many more seen in the municipality of Alto Paraíso in October, 2012 (16 specimens deposited in the DZUP and 6 in MUSM). The Parque Nacional do Iguaçu, the largest remnant of Atlantic interior forest in the state, and several localities in the Misiones province, Argentina, were also extensively sampled through the years and no specimens of Sais rosalia were ever recorded (R. Greve, pers. comm., E. Núñez-Bustos, pers. comm.).
As regards neighboring areas along the River Paraná and its tributaries, there is still no record of Sais rosalia in the state of Mato Grosso do Sul (Brown 1987 ) and the most recent record in the state of São Paulo is a single specimen collected in the municipality of Teodoro Sampaio, in the Parque Estadual Morro do Diabo, in August, 1989 (Mielke & Casagrande 1998 , although there are records of Sais rosalia in other localities of the state of São Paulo from older collections (Fig. 6 ). As Brown & Mielke (1967 , 1968 and the available material suggest, Sais rosalia seems to be a very localized, but abundant species in small, particular locations and seasons.
Taxonomy and geographic distribution of the subspecies. As noted by Fox (1967) , S. rosalia is so intraspecifically variable that it is difficult to separate into diagnosable subspecies and there seems to be little consensus on which name to apply to each phenotype (Table I ). Significant individual variation can be observed even in specimens from a single locality and date. Fifteen names, including one nomen nudum, were proposed to describe that variation, although eleven names are currently regarded as valid (Lamas 2004) . Other four (Brown 1979) or five (Lamas 2004 ) undescribed subspecies have also been listed (Table I ), but no new taxon was described since 1953 (Bryk 1953) .
The last comprehensive revisions of the genus were carried out by D' Almeida & Fox (1941) and Fox (1967 (Table I) . If one follows the arrangement proposed by D' Almeida & Fox (1941) and Fox (1967) , the specimens from Paraguay and southern and southeastern Brazil would be identified as S. r. rosalinde. In fact, this is the name usually adopted by most authors who identified specimens from these localities (e.g. Brown & Mielke 1967 , 1968 Brown 1987; Mielke & Casagrande 1998; Freitas & Brown 2002; Motta 2002) . However, based on the series of specimens deposited in the DZUP and MUSM, the characters used by Talbot (in Collenette & Talbot 1928) to differentiate S. r. brasiliensis from S. r. rosalinde (as "paraensis") -reduction of the forewing yellow postdiscal band and of the hindwing black discal spots above, and diminished size of the hindwing white marginal spots below -are subject to individual and not geographical variation. Brown (1979) suggests a new subspecies ("phenotype 3", Table I ) occurring in the states of Mato Grosso, Pará and Amazonas, Brazil, which conforms to the above described variation. Such variation does not appear to have a clinal nature or geographic correlation, since the same variation is observable along its entire distributional range. Therefore S. r. brasiliensis syn. rev. is considered herein a junior subjective synonym of S. r. rosalinde. Sais rosalia badia was described from a vague, probably spurious locality ("Upper Amazon") and characterized only by the dark brownish red color of the wings. The taxon was regarded as a valid subspecies by Fox (1967) and D'Almeida (1978), but not by D' Almeida & Fox (1941) , who listed it as synonym of S. r. rosalinde (Table I) . Probably the real type locality of S. r. badia is somewhere in Bolivia, as previously suggested by Fox (1967) and deducted from a series of five specimens deposited in the DZUP from Chapare, Cochabamba, Bolivia and two specimens, one brownish red, similar to the holotype of S. r. badia, and one dark orange, similar to a specimen illustrated by Garwood et al. (2007) , with the same date and locality, collected in the Reserva Nacional de Tambopata, Peru. Additionally, a series of 17 specimens from Peru (Upper Purus River in Ucayali and Madre de Dios), and one from Bolivia (Cochabamba) are housed at MUSM. Sais rosalia badia seems to be associated with the southeastern Peruvian and northwestern Bolivian Amazon River basin (i.e. Rio Madeira drainage), which includes the Purus, Madre de Dios, Beni and Mamoré Rivers and the west drainage of the Guaporé River (Fig. 6) .
Of the other taxa not previously associated with S. r. rosalinde, S. r. mosella and S. r. virchowii Dewitz, 1877 represent two geographically isolated populations in north South America, the first occurring in extreme northern Colombia, the second extending from central Colombia and northwestern Venezuela, east to the Orinoco River delta (Fig. 6) . D 'Almeida & Fox (1941) , Fox (1967) and D'Almeida (1978) agree that they represent the same subspecies. Brown (1979) suggested the presence of a new subspecies ("phenotype 1", Table I , Fig. 6 ) in the Catatumbo region of Venezuela but, as discussed by Neild (2008) , the phenotype occurring in that region most likely represents intergrades between populations of S. r. mosella and S. r. virchowii, although no typical mosella have been found in Venezuela.
Sais rosalia rosalia occurs in northeastern and southern Venezuela east of the Orinoco River delta, Guyana, Suriname, French Guiana, the Brazilian states of Roraima, Amazonas and Pará north of the Amazon River, and in northwestern Maranhão, southeast of the Amazon delta (Fig. 6) (D'Almeida & Fox 1941; Fox 1967; D'Almeida 1978) . Brown (1979) and Lamas (2004) recognize S. r. rosalia and S. r. camariensis as two distinct subspecies, separated by the Essequibo River, Guyana: S. r. camariensis to the west and S. r. rosalia to the east of that river (Brown 1979) . However, examining the types of those names and a series of 43 specimens deposited in the DZUP and the MUSM, S. r. camariensis Haensch, 1905 syn. nov. is recognized as a junior subjective synonym of S. r. rosalia. Brown (1979) suggests the occurrence of an undescribed subspecies ("phenotype 4", Table I , Fig. 6 ) similar to S. r. rosalia, but with a mostly black hindwing, in southeastern Guyana. The undescribed subspecies is probably just a melanic form of S. r. rosalia. Another undescribed subspecies ("phenotype 2", Table I , Fig. 6 ), occurring between the junction of the Negro and Solimões Rivers, and the Trombetas River is suggested by Brown (1979) . There are in the DZUP a series of three specimens from Óbidos, Pará, which agree perfectly with the illustration presented by Brown (1979) for this undescribed taxon. All three specimens are similar to S. r. rosalia, but with very narrow yellow postdiscal band in the forewing and generally darker in color (Figs. 4-5) . A possible original syntype of rosalia in Leiden (ex Calkoen), from Surinam, also has a narrow FW yellow postdiscal band. Six names where proposed to describe specimens from the western part of the Amazon basin, although only four are currently accepted as valid (Table I) : S. r. klagesi Avinoff, 1926 (= S. promissa race huebneri Zikán, 1941 ), S. r. promissa, S. r. schatzi Zikán, 1941 (= S. rosalia sanctibernardi [sic] Bryk, 1953 and S. r. zitella. Fox (1967) and D'Almeida (1978) retained only two of these: S. r. zitella, distributed in the extreme west of the state of Amazonas, western Acre, extreme southeastern Colombia, eastern Ecuador, and central and northern Peru; and S. r. promissa, in southern and southwestern Amazonas, central and eastern Acre, northern Rondônia, extreme northern Peru and southern Colombia. Both taxa are easily characterized by the large black longitudinal stripes between some veins of the hindwing and the darker, brownish red color of the base of the wings. Examining the types, 32 specimens deposited in the DZUP and 34 specimens in MUSM, S. r. zitella generally has the yellow postdiscal band narrow and the submarginal orange area well developed along the whole outer margin of the forewing, while S. r. promissa has the yellow postdiscal band wide and the submarginal orange area rudimentary or absent. There is, however, much individual variation and intermediate specimens between these phenotypes, especially in the triple boundary between Brazil, Peru, and Colombia, where the two phenotypes occur sympatrically, in various combinations. Nevertheless, S. r. zitella appears to be associated with the Napo and Ucayali basins in Peru, and the upper Juruá basin in Brazil, and S. r. promissa with the lower Putumayo and Caquetá Rivers in Colombia (Içá and Japurá Rivers in Brazil, respectively) and other rivers to the south of the Solimões and the Amazon River in Brazil, east to the Madeira River (Fig. 6) .
Of the two remaining currently recognized taxa only S. r. schatzi is clearly distinct, being lighter in color when compared with S. r. promissa and S. r. zitella; with wide postdiscal yellow band, and without submarginal orange band on the forewing, and mostly orange hindwing with reduced black discal spots. Sais rosalia schatzi occurs along the upper Negro and Vaupés Rivers (Uaupés River in Brazil) and tributaries in the extreme northwest of the state of Amazonas, southern Venezuela, southeastern Colombia and in extreme northern Peru (Brown 1979; Neild 2008) . This subspecies (Fig. 6) (Neild 2008) . Conversely, Sais rosalia klagesi is very similar to S. r. promissa but occurs in the middle and lower Solimões (Amazon River), Purus and Madeira Rivers (Fig. 6) (Brown 1979) , representing the darker phenotype with wide postdiscal yellow band and without the submarginal dark orange band on the forewing. The use and usefulness of the subspecies rank is a contentious matter (Wilson & Brown 1953; Mallet 2007 ) and subspecies recognition and delimitation are highly subjective practices, even more considering mimetic species with high individual variation and intermediate phenotypes in intraspecific hybridization zones. However, the subspecies concept may prove useful for those interested in intraspecific geographical variation and parapatric speciation models. Such a concept is helpful as a means of describing the variability in the biology and ecology of infraspecific units (Lanyon 1982) , such as variation in behavior, host plant use, morphology, biogeography, and genetic composition (Brown 1975) . (Cramer, 1779) . Dotted and/or crossed marks indicate type localities and examined material, respectively. Asterisk marks indicate a phenotype suggested as a new subspecies by Brown (1979 ) and/or Lamas (2004 . Equal signs indicate synonyms.
